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      Brownfields are abandoned or underutilized sites, often 
associated with industry, that contain some degree of  real or 
perceived contamination.1  Rather than posing a serious human 
health or environmental threat, the key concern regarding 
brownfield properties is the persistence of  vacancy and neglect 
resulting from the contamination associated with them.  This 
centrally located urban land is often overlooked in favor of  
greenfield properties on the outskirts of  cities, contributing to 
urban disinvestment and suburban sprawl.  Reinvestment in these 
properties increases the local tax base and facilitates job growth.2  
Brownfields redevelopment also utilizes existing infrastructure and 
takes development pressures off  of  undeveloped land at the urban 
fringe.3  With an estimated 500,000 brownfield properties currently 
existing in the United States, many state and federal funding 
opportunities have emerged to assess, clean-up and reuse these 
properties.
      Brownfields have come about in different ways and for different 
reasons.  Some sites, such as former gas stations, are scattered 
throughout the landscape in rather isolated patches.  These sites 
contribute to the contamination of  water systems and surrounding 
land, but addressing redevelopment of  these sites involves a focus 
on a particular site.  On the other hand, some brownfield sites 
are concentrated en masse in a particular locale, establishing a 
brownscape.  Often, this concentration arose from 19th and 20th 
century land use practices, where industry was typically sited along 
river and rail corridors.  Because brownfields are pervasive in these 
corridors, the problems normally associated with brownfield sites 
are compounded there. 
      Over the last few decades, brownfields policy has emphasized 
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the redevelopment potential of  brownfields land, promoting the 
infusion of  private development dollars to individual sites, often at 
the expense of  cleanup of  contamination and the overall ecological 
and social functioning of  the entire corridor.  These site specific 
policies are not designed to address the scale of  contamination or 
the ecological and social conditions associated with brownfields 
corridors.  Critics have described this scenario as ‘environmental 
apartheid’, where cities or areas of  a city with a disproportionate 
share of  brownfields are subjected to a permanent loosening of  
environmental standards.5  Other approaches to the redevelopment 
of  the brownscape may be more successful at addressing the entire 
brownscape. 
This study presents an alternative redevelopment strategy 
for one brownscape, the Delaware Waterfront in Philadelphia, 
Pennsylvania, which incorporates information about ecological 
processes and human use patterns associated with brownfields 
corridors into planning and design.  To evaluate the effectiveness 
of  this strategy for addressing the complexity of  the brownscape, 
this scenario will be compared with a conventional scenario, 
where individual sites along the riverfront are developed site-
by-site through the decision making of  individual stakeholders.  
The comparison will proceed based on the Alternative Futures 
framework articulated by Carl Steinitz and others6.  This Alternative 
Futures methodology employs GIS-based simulation modeling and 
visualization to consider the consequences of  various planning and 
design decisions. 
Once the scenarios are developed, they will be assessed for their 
ability to meet defined goals for brownscape redevelopment.  This 
assessment will be based on specific measures associated with the 
goals of  brownscape redevelopment.  While the assessment of  
alternative future scenarios for the North Delaware Waterfront will 
offer insight into the impacts of  potential design decisions, a larger 
goal for the project will be to identify design strategies that may 
be applied to other redevelopment areas with a preponderance of  
marginal land.  
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Development of the concept of the 

























of how scenarios 
support the 
goals of the 
brownscape
Project Steps
Definitions for Use in the Text
Alternative Futures methodology
      An approach to evaluating alternative land use decisions popularized by Carl 
Steinitz, which uses Geographic Information Systems to simulate and visualize 
potential scenarios; scenarios of  alternative design approaches are used to anticipate 
the potential effects of  these decisions.
Brownfield
      Real property, the expansion, redevelopment or reuse of  which may be 
complicated by the presence or potential presence of  a hazardous substance, 
pollutant or contaminant.
Brownscape 
      A landscape with a significant concentration of  brownfield sites, creating 
compounding effects on the overall environmental and social health of  surrounding 
communities.  Because of  historic patterns of  industrialization, brownfields are 
often located along river and rail corridors.
Corridor-based planning
      An approach to planning where the ecological processes and cultural patterns 
associated with corridors guide the redevelopment framework. 
Geographic Information Systems (GIS)
      A computer system capable of  integrating, storing, editing, analyzing, sharing 
and displaying geographically referenced information.
Green infrastructure
      An interconnected system of  open space that allows for increases in pervious 




      Part One will lay the foundation for this study.  
This section will open with a description of the 
study area, including a brief history of the site.  It 
will serve as a typical example of the brownfields 
problems facing contemporary United States urban 
environments.  
      An analysis of the current policy debate 
surrounding brownfields will follow, including a 
description of the general practice associated with 
the redevelopment of brownfields.  The case will be 
made for an approach to brownfields redevelopment 
that better addresses the larger physical 
environment associated with these contaminated 
sites, termed the “brownscape” for purposes of this 
study.
      Part One will conclude with a description of 
the research methodology, scenario analysis.  The 
framework for research will be presented along 
with the specific metrics by which the scenarios will 
be measured and a description of the Geographic 
Information Systems environment that will allow 
comparison of the scenarios. 
THE DELAWARE WATERFRONT
The Delaware Waterfront marks the eastern edge of  the 
city of  Philadelphia.  The Delaware River stretches for 330-
miles from Point Mountain in the Catskills of  New York to the 
mouth of  the Delaware Bay in Philadelphia.  The river serves a 
variety of  important residential and industrial functions, including 
fishing, transportation, power, cooling, and recreation, but most 
importantly, as a source of  drinking water.  The Delaware River 
provides drinking water to 17 million people or 5% of  the U.S. 
population.  Along its route from the headwaters to the mouth of  
the bay, the Delaware River drains a total of  13,539 square miles 
(0.4% of  the land mass in the U.S.) in New York, Pennsylvania, New 
Jersey, and Delaware.1 
Early History
The earliest settlers in this area, the hunter-gatherer Paleo Native 
Americans, used the river and bay for food, transportation and 
trade roughly 12,000-13,000 years ago, with little resulting damage 
to the river’s ecosystem. Other tribes later moved into the area, one 
of  whom was the woodland Native American Lenape (Le-náh-pay) 
who made use of  the Delaware River system to serve their needs 
for hundreds of  years starting from about 1,400 years ago until the 
time that a new wave of  settlers arrived from overseas.2  The Lenape 
lived, fished, and farmed along its banks, using it mainly for food 
and water for their small farms of  beans, corn, pumpkins, squash, 
and tobacco, among other things. 
The Europeans called the river the “Delaware” and referred to 
the Lenape who lived along its banks as “the Delawares”.3  Until 
colonial times, well-drained high ground, marshland and extensive 
woodlands all made for a diverse river basin, and many of  the 
current geographical areas in the watershed still bear their original 
Native American names, which indicated some aspect of  the land’s 
physiography or natural conditions. For example, “Kittatinny,” a 
mountain in the northern part of  the watershed, means “mighty 
mountain;” Cohocksink means “pinelands”; “Wissahickon” means 
“catfish”; “Passyunk”, “a level place below hills”; and “Kingsessing” 
denotes a place where there is a bog.4 
After Henry Hudson’s brief  initial stay in 1609 on the Delaware 
Bay, the Scandinavian settlers sailed in through the bay area and 
established villages in Lewes and New Castle (formerly Fort 
Casimir) in Delaware; Salem and Greenwich in New Jersey and 
Upland (now Chester) in Pennsylvania.   They controlled the region 
until about 1663, when the English took control of  the Delaware 
Estuary. Shortly thereafter, development and urbanization in 
the region began to escalate, particularly in the Philadelphia area 
following the city’s founding by William Penn in 1682.
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grew into a major commercial city, becoming the nation’s core of  
shipbuilding and the world’s largest freshwater port.
By the 1770s, the Delaware Estuary region, from the bay area 
up to present-day Trenton, had become the focus of  industry 
in America.  An abundance of  coal, iron, water and wood drove 
industrial production and the economy of  the area gradually shifted 
from predominantly agricultural to a more manufacturing-based 
system.  In addition to tanneries, glass works, and brickyards, soon 
leather, lumber, paper, textile and coal mills popped up along the 
river and spewed their waste into its waters.
As the Industrial Revolution began to creep into the colonies 
at the beginning of  the nineteenth century, the waterfront 
developed into a hotspot for manufacturing and shipping.  The 
quick rate at which this development occurred and the pollution 
that resulted from such rapid residential and commercial growth 
stressed the limits of  the river’s resources.  As one English visitor 
to the Philadelphia harbor in 1769 succinctly put it, the Delaware 
Waterfront near Philadelphia was a “mess”, a finding confirmed 
by the first pollution survey conducted in 1799, which found that 
pollution from ships, sewers, and contaminated wetlands was 
threatening the health of  the river.5  Pollution levels continued to 
increase as the Industrial Revolution reached full swing in the mid-
1800s.  Former fishing towns such as Fishtown, Kensington, and 
Richmond took on new roles as manufacturing centers, and more 
piers were built to ship coal, wood and other goods from these 
coastal centers.6  Small industrial mills on the waterfront morphed 
into large factories with greater discharges of  waste.  Coal, iron 
steel, gunpowder, and textile mills, shipbuilding factories, tanneries, 
and chemical industries, etc., lined the Delaware River.  By the end 
of  the 1800s, the fisheries that had flourished in the early days of  
colonial settlement were hurting for business on account of  over-
fishing and the excessively polluted water that contained too little 
Activity at seaports established the basis of economic activity in early 
American cities.  These drawings shows early industrial activity on the 
Delaware River in Philadelphia. Established 1838, dissolved 1861.
[David Johnston Kennedy. Free Library Print & Picture Collection]
Industrialization
The Delaware Estuary area was a prime choice for colonial 
settlement.  Opportunities abounded for fishing, transportation and 
trade and soon the new European settlements in the region were 
connected to the rest of  the world through the development of  the 
port city of  Philadelphia, an area of  high, dry land conveniently 
bordered by the Schuylkill River on the left and the Delaware on the 
right.
Colonists cleared the woodlands and filled in much of  the 
wetlands to make way for fuel and for the establishment of  farms.  
Through the use of  dikes, dams and the grading of  the land, 
former marshes were soon transformed into fertile farming ground.  
Throughout the 1700’s, agriculture was the principal industry in 
the region, along with commerce and trade.  Philadelphia soon 
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oxygen to support significant aquatic life.7
Riverfront land continued to suffer from industrialization and 
overuse into the twentieth century.  Factories and transportation 
thoroughfares had replaced trees and wild land, leaving the 
waterfront with little remaining open recreational space or aesthetic 
value.  Toward the end of  the twentieth century however, the 
globalizing nature of  the economy changed the shape of  the river 
yet again. 
Industries all along the river closed and public perception of  the 
riverfront declined as thousand of  acres of  polluted industrial land 
sat vacant and neglected.  When Interstate 95 was constructed along 
the banks of  the river, the city effectively abandoned the riverfront.  
Land along the corridor has sat unused for years, with the exception 
of  a series of  big box stores that are scattered along the river, 
disconnected from nearby neighborhoods. 
The New River City
With the recent resurgence of  Philadelphia as a prominent 
destination, the city has started addressing the issues that have 
plagued the waterfront for years.  The location of  the riverfront 
adjacent to Center City and the potential of  the riverfront to be an 
amenity for its citizens all play a key role in the rise of  Philadelphia 
as a world class city.  In fact, the Philadelphia Planning Commission 
states that “the City of  Philadelphia plans to coordinate and take 
advantage of  the resources of  its riverfronts as new places for 
living, recreation, working, and environmental enhancement.”8  
The mayor has rebranded Philadelphia as the New River City, 
calling for the reclamation of  thousands of  acres of  vacant, former 
port and industrial land for the creation of  new mixed-use and 
high tech reuse. The riverfront is being marketed to the real estate 
industry as a place where the City is “receptive to new development, 
assisting in land acquisition, rezoning, expedited permitting and 
The legacy of industrial development leaves its mark on waterfronts in the 
city.  This photo shows the Delaware Waterfront in Philadelphia, with its many 
lanes of interstate.
[http://www.planphilly.com]
infrastructure construction; ensuring public access - both physical 
and visual - to the waters edge, reinforce existing access to the river, 
and create new links to the river from existing communities; and 
creating new riverfront recreational resources that enhance the City’s 
quality of  life and add value to new and existing communities.”9 
While there is clearly enthusiasm for the reuse of  the Delaware 
Waterfront, there is little agreement about how redevelopment 
should occur.  There have been over twenty proposals for 
development along the Delaware in recent years, including 
a comprehensive plan commissioned by the City Planning 
Commission and greenway plans extending into northeast 
Philadelphia.10  Now, in response to a flurry of  interest by the 
development community and a controversial proposal to build 
casinos along the river, Ed Rendell, the Governor of  Pennsylvania 
and the former Mayor of  Philadelphia, has placed a moratorium 
on the development of  state-owned property along the river.  The 
moratorium is designed to give the city and the state time to study 
alternatives for the future of  the river and to engage an independent 
organization to guide future development there. 
This organization, called Penn Praxis, have engaged a team of  
advisors drawn from various sectors throughout the country to 
study proposals for future development.  They have also engaged 
community groups and individuals in the planning process.  Some 
believe that this approach will allow a plan to emerge that will last 
through the changing tides of  political leadership.  They see this 
entity as ensuring that public, private and governmental interests 
are equally represented.11 Others are much more skeptical that the 
city will follow through with this ambitious plan.  The alternative 
scenarios presented in this study reflect different sides in the debate 
for the future of  the Delaware Waterfront in Philadelphia.  This 
study hopes to shed light on the relative benefits and drawbacks of  
each distinct approach.


























soccer fields, flea market
pettys island, citgo corp.
The Central Delaware Waterfront    
      Because the focus of  this study centers on 
approaches to brownscape redevelopment, it 
is necessary to identify which portion of  the 
waterfront constitutes a brownscape.  
      Based on the uses and character of  the 
Delaware River Waterfront in Philadelphia 
County, this study will focus on the seven mile 
stretch of  waterfront north of  the Walt Whitman 
Bridge and south of  the Betsy Ross Bridge.  This 
stretch, named the Central Delaware Waterfront, 
holds the highest concentrations of  abandoned 
industrial land and is currently part of  a planning 
process being led by the city.  
      South of  this study area, the land is wholly 
owned by the Navy who is in their own process 
of  redevelopment of  a large-scale mixed use 
office community.  North of  this area, much less 
industrial land exists, with the majority of  the 
area being comprised of  residential condominium 
complexes, warehouse facilities and a water 
treatment plant.   
      The design will focus on the area of  land 
between the water’s edge and Interstate 95.  For 
purposes of  the analysis, the entire southeastern 
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BROWNFIELDS POLICY AND PRACTICE
The United States Environmental Protection Agency defines 
brownfields as “real property, the expansion, redevelopment, or 
reuse of  which may be complicated by the presence or potential 
presence of  a hazardous substance, pollutant, or contaminant.” 
1  The term ‘brownfields’ describes a diversity of  sites that vary in 
their location, extent and nature of  contamination, size and reuse 
potential.  Brownfield sites are seen to impose a burden on poor 
communities by encouraging disinvestment in areas that are already 
suffering from a dwindling tax base.2  The perception of  crime 
associated with abandoned land drives people to move out of  the 
city, exaggerating many of  the problems that already plague cities, 
such as poverty, crime and deterioration of  the education system.3   
The reluctance to redevelop brownfield properties is also associated 
with an increase in urban sprawl.4  When brownfield sites are left 
idle by their owners and developers avoid urban reuse of  land, 
development is driven into the fringes of  cities on farmland and 
other open land.  This development pattern tends to increase traffic 
congestion and compromises air and water quality.5
The Scale and Nature of the Brownfields Problem           
      Most states and cities do not keep a comprehensive accounting 
of  brownfields, often because of  negative associations with the 
public and with the development community.6  In addition, most 
cities and towns do not devote staff  and resources to addressing 
brownfields concerns.  Determining which specific sites can be 
defined as brownfields is a rather subjective process.  Brownfield 
sites may be identified because of  historic use of  industry on the 
site or because actual spot testing has revealed contamination on the 
site.  Sites may also be considered brownfields however, based on 
the perception of  contamination, even if  contamination doesn’t exist.  
Because of  this, it is the locally-based determinations are crucial in 
identifying properties as brownfields sites. 
      While location-specific identification only exists on the 
municipality level in the few places that have chosen to create an 
inventory, estimates of  the number of  sites throughout states and 
nations do exist.  For example, the United States Government 
Accountability Office estimates that there are 450,000 to 1 
million brownfield sites in the United States.7  These sites are 
disproportionately concentrated in cities along historic river and 
rail corridors.  In his book Drosscape, Alan Berger makes this fact 
poignantly visible in his maps of  industrial wastelands.8  The 
majority of  sites are located in belts that represent urban industrial 
corridors throughout the United States, particularly in the northeast. 
Benefits of Brownfields Redevelopment
      The scale of  disinvestment in urban centers has led federal 
policymakers, the development community, state environmental 
departments, academics and local community leaders to see 
brownfields redevelopment as essential to local economic 
development and community viability.  The EPA’s brochure on 
brownfields redevelopment asserts that “brownfields revitalization 
provides communities with the tools to reduce environmental and 
health risks, reuse abandoned properties, take advantage of  existing 
infrastructure, create a robust tax base, attract new businesses 
and jobs, create new recreational areas and reduce the pressure to 
develop open spaces”.9
      Many advocates of  brownfields redevelopment cite the 
economic benefits that stem from such projects.  In their third 
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annual brownfields report, the U.S. Conference of  Mayors identified 
redevelopment as contributing to “tax base growth, job creation, 
neighborhood revitalization and environmental protection.”10  In 
a survey administered for the report, respondents estimated an 
$878 million to $2.4 billion increase in annual tax revenues from 
the redevelopment of  their contaminated land.11  Respondents also 
stressed the importance of  brownfields redevelopment for urban 
job creation.  Among one hundred eighty-seven cities, an estimated 
550,000 jobs would be created through the redevelopment of  
contaminated land.12 
      The returns associated with brownfields redevelopment are 
not just financial, but also environmental.  In fact, a dedication to 
brownfields redevelopment leads groups as disparate as real estate 
developers and environmentalists to work together to promote 
this practice.  Smart Growth America, a national coalition of  over 
one hundred groups promoting an approach to urban growth that 
favors protection of  farmland and open space, revitalization of  
neighborhoods and transportation choice, sees the redevelopment 
of  brownfields sites as “a critical smart growth tool” and identifies 
redevelopment as improving the environment by cleaning up 
polluted land, which reduces the pressure to develop “pristine” 
landscapes.13
A History of Policy Responses
      The most significant legislation that has had an impact on 
existing contaminated land is the Comprehensive Environmental 
Response, Compensation, and Liability Act, also known as 
CERCLA or Superfund.14  Signed into law in 1980 and amended in 
1986, CERCLA was the first environmental legislation to address 
previously contaminated land rather than the regulation of  pollution 
from operating industries.15  CERCLA uses “strict” liability rather 
than regulation to influence the cleanup of  contaminated land.  
The threat of  liability associated with CERCLA was intended to 
promote the control and reduction of  hazardous substances by 
property owners.16  In other words, no wrongdoing on the part of  
the polluter needs to be demonstrated for a landowner or eventual 
purchaser to be held liable even if  these parties did not do the 
polluting.  Because of  strict liability, industry has been encouraged 
to handle potential pollutants more carefully, to reduce overall waste 
generation and to pursue pollution prevention strategies at industrial 
facilities.17
      Developed during the controversy over the Love Canal 
disaster,18 CERCLA mandated the creation of  a priority list of  
hazardous sites, with the most polluted sites targeted for cleanup.  
But CERCLA was only able to address the most high priority sites 
because of  limited funding and the complexities of  remediating 
each site.  Since then, industry has shifted out of  urban areas 
in favor of  suburban locations or has shut down entirely in 
conjunction with increased overseas production, leaving swaths 
of  polluted industrial land in its wake.  CERCLA’s provisions did 
not anticipate this shift.  CERCLA legislation also carried with it 
a number of  unintended consequences for communities that have 
hosted a disproportionate share of  industrial facilities.  While top 
priority sites have been addressed successfully through CERCLA 
provisions, brownfield sites not on the priority list have suffered 
negative effects from CERCLA’s approach.19  The strict liability 
provisions established in CERCLA have encouraged owners to 
“mothball” their property.20  They prefer to leave the property 
unused rather than exposing themselves to liability for existing 
contamination.  The provisions have also prevented developers 
from buying this abandoned land for the fear that they will be 
held liable for pre-existing contamination associated with the 
site.  Because contamination often migrates below the surface, 
contaminating nearby properties, developers have been discouraged 
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from buying any property in an area that contains formerly 
industrial land.21
          Compounding the liability concerns, the costs of  development 
on contaminated sites tend to preclude their reuse for decades.  
Brownfields are disproportionately located in urban areas where 
the net price of  land is higher than a comparable suburban 
property.22  In addition to the price of  land, the costs of  cleanup 
must be factored into the redevelopment of  brownfield sites.  Not 
only does the cost to clean up contamination on a site make the 
redevelopment of  brownfield sites less feasible, but the assessment 
and cleanup process takes time, which can be costly to a developer.23 
Finally, because banks are hesitant to finance this cleanup as part of  
the redevelopment project, the financing of  brownfield sites can be 
difficult for potential developers.   
Brownfields Legislation
      For years, policymakers, the development community, 
community activists, state environmental departments and 
academics explored possible approaches to remedy the negative 
effects of  CERCLA on brownfields.  In comparison with Superfund 
sites, most parties agreed that the key issue regarding brownfields 
is not the perceived or real contamination itself, but rather the lack 
of  redevelopment of  these sites that results from the contamination.24  
Based on this conclusion, brownfields redevelopment policy for 
the last fifteen years has focused on encouraging the reuse of  these 
sites.
      The EPA developed the Brownfields Initiative in 1993 to reform 
the regulatory approach associated with CERCLA.25  In 2002, the 
Small Business Liability Relief  and Brownfields Revitalization Act, 
an expansion of  this initiative, was signed into law.26  Specifically, 
the EPA’s Brownfields Initiative removed liability for purchasers 
of  brownfield sites and transformed the standards for cleanup 
of  contamination in an effort to spur redevelopment.  To receive 
liability protection, potential purchasers sign an agreement with 
their state regulatory agency that effectively transfers the CERCLA-
mandated responsibility for cleanup of  the site from the purchaser 
to the state.
      At the same time that liability protection was being devised, risk-
based standards for cleanup were developed to make remediation 
of  contamination more feasible and cost-effective.  Under the 
risk-based approach, sites must be cleaned up to the level at which 
human health risk will be minimized.  This perceived risk is based 
on the proposed end use for the site.  For example, if  the site will 
be redeveloped as housing, the potential risks to human health 
are much higher than if  the site will be redeveloped for another 
industrial use because there is more opportunity for exposure.  As 
a result, a site that will be reused as housing or public open space 
must be cleaned to a higher standard than a site redeveloped for an 
industrial use.   
      Though liability reduction and risk-based cleanup standards 
CERCLA legislation 
was designed 









are fundamental tenants of  brownfields policy, the EPA maintains 
that brownfields grants to local governments have always formed 
the basis of  federal and state brownfields programs.27  The focus 
of  these grants is to support the redevelopment of  contaminated 
land by providing funding for brownfield inventories, planning, 
environmental assessments and community outreach.  While 
the rhetoric associated with this legislation sounds promising, it 
has encouraged brownfields redevelopers to focus on leveraging 
private development dollars, rather than long-term cleanup of  
contamination.28 
The Practice of Brownfields Redevelopment
      The development community lauded the Brownfields Act of  
2002 as "a win for the environment, a win for responsible economic 
development and a win for communities struggling to overcome 
the stigma of  environmental contamination."29  It is no surprise 
that developers are pleased with this legislation.  The relaxation 
of  liability and the funding opportunities have opened up new 
markets for both large and small-scale developers.  In fact, the Wall 
Street Journal recently reported that projects redeveloped from 
brownfields are becoming a part of  every developer’s portfolio.30  
Ray A. Smith, the reporter who covered the story noted that ''brown 
is the new green in a hot real-estate market''.31  Now developers 
must be able to successfully complete a diversity of  projects to 
compete in competitive urban markets, whereas only ten years 
ago, developers would have avoided most projects with existing 
contamination.
      The number of  brownfields available in the coming decades 
however, will far outstrip the real estate demand during this same 
time period.32  This is a sign that not all brownfield sites can 
realistically be developed.  Which sites should be targeted and which 
should be left alone?  As developers make decisions to invest in 
Some brownfields, such as abandoned gas 
stations and warehouses, are scattered randomly 
throughout the landscape, while others are 
concentrated in areas of former industrial 
activity.
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brownfields land, they gravitate toward those properties with the 
least amount of  contamination.33  They also favor those properties 
with a more visible location, better transportation accessibility and 
higher quality infrastructure.34  
      Based on the priorities of  developers described above, 
brownfields can be divided into three categories based on their 
level of  contamination and marketability to developers.35  Those 
sites with the highest development potential are associated with 
favorable location, pedestrian and transportation accessibility, 
quality of  existing infrastructure, minimal contamination, adequate 
configuration and acreage and high market demand.  Those sites 
with moderate development potential exhibit some combination of  
the above characteristics with complicating factors such as moderate 
contamination and moderate market demand.  Finally, those sites 
with poor development potential suffer from poor location, lack 
of  pedestrian and/or transportation accessibility, poor quality 
infrastructure, extensive contamination and low market demand.     
      Some experts believe that those sites with the highest         
development potential should be targeted for public funding 
to encourage redevelopment, recognizing that public funding 
is limited.  Under this framework, those sites with the least 
development potential might be left vacant, or turned into a neutral 
use such as recreation, community parks or gardens, a practice 
called land banking.36  With this approach, the optimum brownfield 
properties in the areas of  a city with the most redevelopment 
potential are handed to private developers with a release from 
liability, less restrictive cleanup requirements and only nominal 
accountability to the surrounding community.37  
      An alternative approach to prioritization is to allow the 
redevelopment of  the best sites to be driven by the market, without 
any public assistance.  Instead, funds would be targeted to those 
moderate and poor sites with the highest potential for success, given 
limited public resources.38  In effect, those sites or areas that need a 
little more help to get a development project off  the ground would 
be offered the necessary boost to move that project toward success.  
This approach allows public funds to go to those projects that need 
funding incentives to assure a successful development strategy.  
      While the pros and cons of the above approaches may be           
debated by policy makers, in practice, grant money and other 
public resources are not handed out according to any thoughtful 
prioritization process, but rather is awarded on a "first come, first 
served" basis.  This has the effect of  favoring the most desirable 
sites by default, because these are the sites where interested parties 
are motivated to pursue funding opportunities.  Furthermore, both 
of  these approaches prioritize funding for development and ignore 
open space uses and consideration for larger ecosystem processes.  
Economic development becomes the sole driver of  land use change. 
      If  we view brownfield sites as separate and isolated entities 
as the development-driven approach prescribes, then those sites 
with some of  the most significant challenges will be overlooked 
and left for future generations to deal with.  Furthermore, urban 
river corridors that house a concentration of  brownfields will face 
redevelopment in a piecemeal fashion, without addressing the 
underlying ecological functioning of  this type of  system.   In order 
to sustainably reuse this land, brownfield sites should be prioritized 
in a thoughtful manner, including consideration for the larger 
landscape.  
Re-envisioning Brownfields Policy and Practice
      The concept of  sustainability is regularly put forward as 
an overarching goal for the redevelopment of  brownfield 
sites.  However, the sustainability paradigm seems to have been 
emphasized in theory, but not actualized in practice.  In 1999, the 
brownfields program of  the EPA published a report entitled “A 
Sustainable Brownfields Model Framework.”39  This report calls 
for measurable factors for sustainability as key components of  all 
projects including an intentional planning process, with a focus on 
long-term needs and integration of  community concerns.40  While 
Brownfields policy has focused on improving the climate for private 
redevelopment, a report from the House Commerce Committee 
in 2000 noted that the “EPA cannot account for any significant 
environmental achievements resulting from its Brownfields 
Initiative.”41  In fact, if  a balance has been struck between economic, 
ecological and social needs, it has been the unintentional result of  a 
reliance on the economic side of  the equation.  
      An attention to the landscape as systematically shaping 
our patterns of  human activity does not ignore the economic 
development goals that are tied to brownfield redevelopment 
efforts.  In fact, it may serve to enhance the success of  economic 
development initiatives throughout a brownscape.  In order to aim 
for long-term sustainability, we must adopt a visionary attitude 
toward economic development.  The cleanup of  contamination and 
the attention to creating viable spaces for human activity sets the 
stage for economic development rather than the other way around.  
The fact that the landscape is so conspicuously absent from existing 
policies concerning brownfields demonstrates the extent to which 
the landscape is undervalued in economic terms.      
      A discussion of brownfields policy and practice reveals that         
more is needed to comprehensively address the range of  issues 
involved with brownscapes.  To address the shortcomings of  a 
conventional approach to brownfields redevelopment, changes 
must be made in the overall approach to the problem.  In the 
contemporary city, economic concerns tend to structure the 
physical development of  a space, rather than the physical realities 
of  the landscape.  When the focus of  our policies is on economic 
development, interventions in the landscape are not responsive to 
the land itself.  
      While economic priorities are an important part of  any 
redevelopment equation, other concerns must be integrated into 
the economic equation.  These concerns center around the goal of  
long-term sustainability, which has not been sufficiently addressed 
through current policy approaches.   By shifting the focus of  
brownfields redevelopment toward the sustainability of  these 
landscapes, more long-term and comprehensive economic benefits 
might be brought to brownfields communities while addressing the 
compounding factors associated with brownfields corridors. 
By shifting the focus of brownfields redevelopment to the landscape 
itself, long-term economic development goals may be addressed.
[http://www.ninjasheep.co.uk]
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AN ALTERNATIVE APPROACH: 
BROWNSCAPE REDEVELOPMENT
      For physical realities of  the landscape to shape redevelopment 
decisions, brownfield sites cannot be looked at in isolation.  The 
physical characteristics of  the brownscape must be understood 
along with the ecological processes and human use patterns that 
are associated with it.  Once these factors are identified, new 
development patterns can be established that maintain the integrity 
of  these features.  In this chapter, the concept of  the brownscape 
and the historical conditions that established are explored and 
goals for the redevelopment of  the brownscape are identified.  The 
chapter then discusses how corridor-based planning and design can 
be applied to the brownscape in an effort to reach those goals.  
What is a Brownscape?
     A brownscape is a landscape with a significant concentration 
of  brownfield sites, creating compounding effects on the overall 
environmental and social health of  surrounding communities.  
The word ‘brownscape’ is made up of  two important concepts- 
‘brownfields’ and ‘landscape’.  The concept of  brownfields has been 
discussed extensively in the previous chapter.  To conceptualize the 
brownscape, we must also understand what a landscape is and how 
it functions.  The American Heritage College Dictionary defines 
landscape as scenery- “an expanse of  scenery that can be seen in 
a particular view” or “a picture depicting an expanse of  scenery”.1  
But yet, that same source credits the Dutch word landschap, as the 
origin of  the word landscape, which implies not a static picture but 
a shaping of  the land by ecological process and the people living 
there.2   Ann Spirn redefines the word landscape with this more 
dynamic conception in mind: 
 “landscape is the material manifestation of  the relations   
 between humans and their environments.  It is a product of   
 the dialectic of  biophysical environments and culture.”3   
      This definition tells us that ecological process and patterns 
of  human use make up the landscapes we inhabit, including 
brownscapes.  As sites of  ecological process, brownscapes are 
subject to the forces of  biological succession and the flow of  
energy and materials.  At the same time, human use patterns in 
brownscapes are formed through the movement of  people on 
the land.  These ecological processes and human use patterns are 
important to understand as a basis for redevelopment activities.  
 
Historical Development of 
Brownscapes in the United States
      The history of  brownscapes is the history of  human occupation 
of  the land.  It describes the patterns of  occupation of  the 
landscape and how these settlements led to industrial colonization 
of  it.  It is also the story of  a changing economy and how the 
choices we make about the land today impact the economy and 
landscape of  the future.  
      When European settlers first came to the Americas, they 
traveled by boat.  River transportation was the principle way 
that goods and people were distributed throughout the colonies.  
Because of  this, early settlements were established at the protective 
harbors of  these river systems.4   These harbors exhibited several 
characteristics which created an ideal location for early settlement.  
They offered relative safety from storms or invaders and a place 
of  anchorage.  In addition, the topography created a level of  
accessibility to the surrounding land that was necessary for early 
exploration.5   At this point, the waterfront itself  served as a 
docking point for goods and people as the river corridor cradled the 
emerging settlement.  
      While other settlements would be established away from the 
waterfront, harbors became centers of  economic activity as regions 
grew.  Agricultural products would be delivered and distributed 
through these seaports.  By the 18th century, several early waterfront 
settlements had grown into large towns including Boston, New 
York and Philadelphia.  At that point, these seaports had become 
more than a nexus of  trade.  As economic activity in the harbor 
grew, maritime industries such as fishing, shipbuilding and cargo 
handling became established.  Factories were soon built to produce 
goods for distribution.  The river water could be used in industrial 
processes and then products could be shipped with minimal land 
transportation.  With the introduction of  the railroad in the early 
19th century, ports further inland along rivers and canals also 
began to be established.  This only served to expand the economy, 
which enhanced the use of  river corridors as centers of  trade and 
industrial activity.6   The industrial use of  the waterfront was at 
is height at the turn of  the 20th century when the rail and water 
transportation were intricately linked.  
      As earlier port facilities became antiquated due to changing 
practices in containerization and the need for new and better 
factories, the river corridor as an economic center declined in 
relevance.7   Once the federal highway system was established, 
roads replaced rivers as the dominant mode of  transportation.  
Industries began a mass exodus from waterfronts into suburban 
areas where land was cheap and plentiful and trucks could access 
them easily.  River corridors were left abandoned and degraded, 
engendering the brownscape as we know it.  This practice of  disuse 
became exacerbated in the latter half  of  the 20th century when 
Industrial activity along waterfronts peaked at the turn of the twentieth 
century and then entered a long period of decline.
[Cuyahuga Planning Commission, Ohio.  http://www.ech.cwru.edu; 
http://dylan.mikrotron.com]
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the nature of  industry itself  began to change with the decline of  
manufacturing and the shift to a post-industrial economy.
      The so-called global economy describes an increased interest 
and role for international trade, which maintains the relevance of  
port facilities along river corridors.  At the same time however, the 
economic development strategy of  cities in this century calls for 
increased tourism and attraction of  the “creative class”.  This means 
creating and strengthening amenities for visitors and residents of  
cities, including livable open space and waterfronts, as well as clean 
air and water.  At the same time that brownscapes are in need of  
regeneration and reuse, cities are in need of  healthy landscapes.  The 
redevelopment of  the brownscape calls for the landscape to replace 
economics as the building block of  the contemporary city.8   
Goals of Brownscape Redevelopment
      To address each site as a self-contained unit without reference 
to the spatial nature of  the brownscape would be short-sighted.  
Instead, the brownscape must be examined as an ecological 
and cultural system rather than as a degraded environment.  
Because the development of  industry was inherently spatial 
in nature, occurring along specific corridors in the landscape, 
brownscape redevelopment calls for the integration of  corridor 
scale information.  Brownscape redevelopment recognizes that 
with large scale redevelopment, such as the redevelopment of  
brownfields corridors, we are designing new ecosystems and that 
these ecosystems must be designed with intention.9  The unique 
characteristics associated with corridors must be integrated into the 
planning process through large and small scale interventions.
      In order to employ a strategy for brownscape redevelopment 
as an alternative to traditional brownfields redevelopment, three 
goals can be identified based on the shortcomings of  site-based 
redevelopment decision-making. 
Contemporary views of urban development recognize the role 
of the landscape and a city’s ecological and cultural amenities in 
driving economic growth.
[http://www.creativeclass.org; http://www.greeneconomics.net]
      These goals are:
1.  Reveal the corridor as a natural and cultural resource for all of    
      the city’s inhabitants.
2.  Expand the scale of  interest to emphasize the system in addition  
      to sites.
3. Emphasize long-term restoration of  ecological process and    
      human use patterns over the short-term use of  sites.
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Goal: Reveal the Corridor as a Natural and 
Cultural Resource for All of the City’s Inhabitants
      While industrial uses have alienated people from urban rivers, the redevelopment of  brownscapes offers the 
chance for the river to be ecologically restored and enjoyed by people.  Brownscape redevelopment must focus 
on how the corridor can become a resource for the city’s inhabitants.  
Goal: Expand the Scale of Interest to Emphasize the System in Addition to Sites
      The principle feature of  the brownscape that separates it from individual brownfield sites is the extent 
of  land that is affected by contamination and neglect.  Because the various brownfield sites that make up a 
brownscape are connected through water and infrastructure systems, these systems must form the basis of  a 
redevelopment scheme for a brownscape. 
Goal: Emphasize Long-Term Restoration of 
Ecological Process over the Short-Term Use of Sites
      A short time horizon as a framework for redevelopment will allow changes to happen quickly but will 
not address long-term contamination throughout the corridor.  Instead, these long-term processes must be 
emphasized as a catalyst for future development. 
GOALS OF BROWNSCAPE REDEVELOPMENT
TITLEHE FRAMEWORK FOR RESEARCH
      The aim of  this research is to imagine future alternatives for 
the Delaware Waterfront that would meet the goals of  brownscape 
redevelopment.  Any number of  alternatives could be imagined 
for the site, using a wide variety of  guiding principles.  For this 
particular study however, one alternative to site-by-site decision 
making will be developed, using a corridor-based approach to 
planning and design as the basis for redevelopment activities.  
      An alternative futures study offers a way to compare the 
ability of  these alternative scenarios to meet specified goals, using 
associated metrics as the basis for comparison.  In this case, a 
corridor-based scenario will be compared to a site-by-site scenario 
for their ability to meet the goals of  brownscape redevelopment.  
What is Scenario Based Decision-Making?
In our daily lives, when confronted with decisions to be made 
about our future, we mentally visualize our alternatives and weigh 
the relative merits and drawbacks of  each option.  Alternative 
futures analysis for landscape planning and design arises from this 
same basic premise.  Scenarios of  alternative design approaches are 
used to anticipate the potential effects of  our decisions.1
With the development of  tools such as Geographic Information 
Systems (GIS) and other computer-based systems, alternative 
scenarios can be effectively simulated and used as a basis for 
visualization and analysis.  Scenarios may be projective, where an 
outcome is statistically modeled based on past trends (e.g. growth 
modeling), or they may be normative, where a new scenario is 
imagined based on hypothesized solutions to particular issues and 
then tested for whether it achieves the desired effects.2  Projective 
scenarios are useful when trying to predict a future state based 
on identified trends from the past. An example of  a projective 
scenario is expected growth of  urbanized area in a city.  In this 
study, a projective scenario will be used to predict future land use 
patterns for the development driven scenario.  On the other hand, 
for normative scenarios, a design might be developed to respond 
to a particular need or with particular values in mind.  This design 
can then be analyzed for particular factors or simulated through 
visualization techniques.  Both the analysis and visualization allow 
the design to be “tested” to see if  it achieves the desired outcomes.  
Conceptualizing an Alternative Futures Study
The Alternative Futures methodology has primarily been 
applied to land conservation and hydrologic modeling in the United 
States and for rural scenario development in the Netherlands.3  The 
basic framework for conceptualizing an alternative futures study has 
been established through the work of  Carl Steinitz and Joan Iverson 
Nassauer.4  In general, a study proceeds through four questions.  
1) What are the historical and existing conditions of  this 
landscape?
2) What are possible scenarios for the future of  the 
landscape?
3) What are the consequences of  those scenarios compared 
to the present?
4) Based on this analysis, how should we proceed in this 
landscape and in other landscapes?
These four questions allow us to describe the present, design 
alternative pathways to the future, describe those alternatives 
futures and then compare the performance of  those futures.  
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The alternative futures methodology in large part parallels the 
scientific method:  1) collect existing data; 2) formulate a hypothesis; 
3)generate new data; and 4) test hypothesis.
The development of  alternative scenarios can be initiated 
fairly early in the planning process.  It is useful for envisioning 
possibilities and recognizing opportunities.  The analysis of  
alternatives also helps stakeholders to understand the consequences 
of  various alternatives.  The alternative scenario process becomes 
a tool for conceptualization as well as for informing the decision-
making process.  Because an alternative futures study involves a 
visualization component, it helps to facilitate a process of  public 
participation.
An alternative futures study allows various scales of  interest 
to be investigated simultaneously.5  Landscape scale concerns can 
be modeled and assessed at a coarser grain than neighborhood 
and site level concerns.  This study enables a conversation about 
public policy decisions to occur at the same time as urban design 
and site planning decisions, so that “top-down” and “bottom-up” 
approaches to decision-making are replaced by an integrated and 
interactive one.6 
Spatial Analysis
Spatial analysis stems from early mapping techniques where 
patterns are detected in the landscape.  These patterns differ based 
on the scale of  the area of  interest.  Some measures will apply to 
the scale of  the corridor, while others are relevant to the site.  
The type of  spatial analysis will also be based on the type of  
landscape in question.  For regional landscape analysis, remote 
sensing, which uses satellite imagery, is useful to detect vegetation, 
water systems and disturbance in the landscape.  This type of  
regional analysis has been applied most readily in the fields of  
landscape ecology, conservation biology and environmental and 
human geography.  
The analysis of  patterns of  urban form is different from these 
regional analyses.  For the analysis of  urban systems, constructed 
space imposed by humans becomes the medium of  study.  Early 
attempts to evaluate urban form in the field of  urban planning 
focused on the degree to which a city was successful at being 
‘legible’ to people who moved through the city.  Kevin Lynch, 
an urban planner at the Massachusetts Institute of  Technology, 
articulated elements of  city form in his landmark work, Image of  
the City.  Lynch recognized five key features in cities that can be 
differentiated because of  their ‘imageability’.  These are paths, 
nodes, edges, landmarks and districts.7  Cities where these elements 
are easily detected are more ‘imageable’ than those where these 
elements cannot be detected.  This imageability adds to the success 
of  a place because “structuring and identifying the environment is a 
vital ability among all mobile animals.”8
The five elements described by Lynch are useful for thinking 
about urban systems.  With the rise of  GIS, spatial analysts tend 
to work with elements that can be easily mapped and analyzed.  
Elements of  city form that are typically used for assessment and 
analysis include land use areas, parcels and road systems.  GIS uses 
vector based polygons, lines and points as a basis for computational 
geography.  These basic elements allow urban form to be analyzed 
for various conditions. 
The Application of Alternative Futures 
Methodology to Brownfields Redevelopment
The application of  Alternative Futures methodology to 
redevelopment decision making is relatively new.  While this 
framework has been developed for environmental planning at the 
landscape scale, it has not been fully explored for investigations 
on the neighborhood scale.  At the same time, the components of  
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scenario analysis have been used extensively for urban planning and 
design.  For example, urban simulations and other visualization are 
often included in design proposals and studies of  environmental 
perception.  GIS-based analysis has also been used to consider 
a range of  urban design concerns.  For example, Yan Song has 
compared the form of  several Portland, Oregon, neighborhoods 
and analyzed them for various measures of  sprawl.9  Joan Iverson 
Nassauer has compared alternative design scenarios for residential 
subdivisions for their effect on aquatic ecosystems and examined 
how water quality measurement for the alternative scenarios 
compared with public perceptions of  the design proposals.
In order to apply the Alternative Futures framework to 
an investigation of  brownfields redevelopment strategies, it is 
necessary to integrate considerations and methods of  inquiry from 
a number of  disparate fields including but not limited to landscape 
architecture, urban design, chemical engineering, environmental 
toxicology and landscape ecology.  This study explores how 
well each of  the two scenarios meet the goals of  brownscape 
redevelopment. 
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ASSESSING THE ALTERNATIVES
To facilitate the comparison of  alternatives for their ability to 
meet the goals of  brownscape redevelopment, measurable factors 
have been established for each goal. These measures are based on 
established precedents for approaching this type of  analysis within 
the fields of  landscape ecology, urban planning and landscape 
architecture.  
Goal 1: Reveal the landscape as a 
     natural and cultural resource
Criterion: Access to natural and cultural resources
      These measures describe the ability of  residents to access the 
ecological and cultural amenities within the redevelopment area.
Criterion: Internal accessibility
      This measure describes the physical accessibility of  the street 
and pathway system within the redevelopment area
Criterion: Views to river
      This measure identifies the locations where the river would be 
visible to people throughout the study area.
Goal 2: Expand the scale of interest to   
             emphasize the corridor system in     
             addition to sites
Criterion: Open space pattern
      This measure describes the size and connectivity of  the open 
space system throughout the redevelopment area.
Criterion: Urban connectivity
      This measure describes the number, the extent and the quality 
of  connections between the river corridor and the surrounding 
urban fabric.
Goal 3: Emphasize long-term restoration of 
ecological processes and cultural patterns 
over the short-term use of sites
Criterion: Green infrastructure
      This measure identifies the amount and density of  vegetative 
cover within the redevelopment area and within riparian zones. 
Criterion: Stormwater infiltration
      This measure identifies the amount of  impervious surfaces 
throughout the redevelopment area.
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Technical Implementation
Spatial analyses will be performed using a Geographic 
Information System designed to contain information about the 
study area.  The GIS database stores spatial information about 
features in the brownscape, as well as other information about that 
feature.  This system allows for complex analysis of  features in the 
database.
      Much information was gathered for the study area including 
physical data, historic maps and photographs, interviews with local 
planning staff  and Philadelphia residents.  The maps of  physical 
characteristics of  the Central Delaware waterfront were derived 
from GIS layers and other maps from the City of  Philadelphia, the 
Philadelphia Water Department/Office of  Watersheds, the Free 
Library of  Philadelphia, Pennsylvania Spatial Data Access, the 
Pennsylvania Department of  Conservation and Natural Resources, 
the Pennsylvania Department of  Environmental Protection, the 
United States Environmental Protection Agency and the United 
States Geological Survey.
      Historic maps and photographs provided information to 
supplement contmporary physical data.  Hexamer maps from 
1928 provided information on historic uses along the waterfront, 
including public areas.  Old aerial photographs and photos of  
key intersections supplemented information about change on the 
waterfront from 1840 to the present.  Information gathered from 
residents and City of  Philadelphia Planning Commission staff  
was used to delineate features such as neighborhood boundaries, 
commercial centers and important street connections.
      The following measures, which use GIS data for the study area, 
were implemented using ArcMap from Environmental Systems 
Research Institute.  Three-dimensional models for the study area 
were developed using the extension, ArcGIS 3D analyst in concert 
with SketchUp.
      The following measures were used to analyze features in 
the study area for their ability to meet the goals of  brownscape 
redevelopment.
Goal 1: Reveal the landscape as a natural and 
cultural resource
Criterion: Access to natural and cultural resources
      These measures describe the ability of  residents to access the 
ecological and cultural amenities within the redevelopment area.
Measure: Share of  public land
Description: Percent of  redevelopment area that is publicly-owned 
or publicly-accessible
Evaluation: Greater percent of  publicly-accessible land, greater 
accessibility to resources
Data Type: Area-based
Formula: Σ Aro/ Σ Ar * 100
     Aro =  area in acres of  publicly-owned land in   
     redevelopment area r
     Ar  =  area in acres of  redevelopment area r
Measure: Riverside adjacency to public land
Description: Percent of  river edge that is adjacent to publicly-owned 
or publicly-accessible land
Evaluation: Greater percent of  river edge adjacent to publicly-
accessible land, greater accessibility to resources
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Data type: Line-based
Formula:  Σ Lpo/ Σ Lr * 100
     Lpo =  Length of  edge in feet of  publicly-owned land  
    adjacent to line r
     Lr  =  Length of  line r
Criterion: Internal accessibility
This measure describes the connectivity of  the street and pathway 
system within the redevelopment area.
Measure: Average street segment length
Description: Median distance of  street segments within the 
redevelopment area
Evaluation: Smaller average street segment length, higher internal 
connectivity
Data type: Area-based
Formula:  Σ d1, d2, d3 … ds /s   
    d = distance of  street segment
     s = total number of  street segments
Measure: Intersection density
Description: Number of  street intersections within the total length 
of  the street network
Evaluation: Larger proportion of  intersections, greater internal 
connectivity
Data type: Area-based
Formula:  # of  intersections / Σ d1, d2, d3 … ds    
    d = distance of  street segment
     s = total number of  street segments
Criterion: Views to river
This measure identifies the locations where the river is visible to 
viewers. 
Measure: Viewshed analysis
Description: Identifies the viewpoints from where the water can be seen
Evaluation: Possible viewpoints correspond to perpendicular roads to the 
water.  Each viewpoint is analyzed in a 3-D simulation environment for 
potential to view the water. More viewpoints that afford views to the river 




/ Σ pt* 100
    p
v 
= Points from where water can be viewed as 60% view cone
    pt = Total of  all potential viewpoints
Goal 2: Expand the scale of interest to emphasize 
the corridor system in addition to sites
Criterion: Open space pattern
This measure describes the size and connectivity of  the open space system 
throughout the redevelopment area.
Measure: Open space share
Description: Percent of  land area dedicated to open space 
Evaluation: Larger percent of  land area dedicated to open space, enhanced 
open space pattern
Data type: Area-based
Formula:  Σ Aor /Σ Ar * 100
     Aor  = Area of  open space in redevelopment area r
     Ar  = Area of  redevelopment area r
Measure: Open space density
Description: Number of  patches of  open space per acre
Evaluation: Greater number of  patches of  open space per acre, enhanced 
open space pattern
Data type: Area-based
Formula:  # of  patches /# of  acres
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Measure: Open space connectivity
Description: Median distance of  centroid of  open space patch to 
nearest open space patch
Evaluation: Smaller median distance, greater open space 
connectivity
Data type: Area-based
Formula:  Σ d1, d2, d3 … dp/p
     d = distance of  centroid of  open space patch to nearest  
  open space patch
     p = total number of  open space patches
Criterion: Urban connectivity
This measure describes the number, the extent and the quality of  
connections between the river corridor and the surrounding urban 
fabric.
Measure: Connectivity to redevelopment area
Description: Percent of  perpendicular streets of  city grid that 
connect into the center of  the redevelopment area.
Evaluation: Larger percentage, higher urban connectivity
Data type: Area-based
Formula:  # of  connected streets /total # of  perpendicular streets  
Measure: Connectivity to water’s edge
Description: Percent of  perpendicular streets of  city grid that 
connect to the water.
Evaluation: Larger percentage, higher urban connectivity
Data type: Area-based
Formula:  # of  connected streets /total # of  perpendicular streets  
Goal 3: Emphasize long-term restoration of 
ecological processes and cultural patterns 
over the short-term use of sites
Criterion: Green infrastructure
This measure identifies the amount and density of  vegetative cover 
within the redevelopment area and within riparian zones. 
Measure: Vegetative coverage
Description: Percent vegetative cover within the redevelopment area
Evaluation: Higher percent vegetative cover, enhanced green 
infrastructure
Data type: Area-based
Formula:  Σ A
vr
/ Σ Ar * 100
     A
vr 
=  area of  vegetated land in redevelopment area r
     Ar  =  area of  redevelopment area r
Measure: Vegetative coverage density
Description: Number of  patches of  vegetated cover per acre
Evaluation: Higher percent vegetated cover density, enhanced green 
infrastructure
Data type: Area-based
Formula:  # of  patches/# of  acres
Measure: Vegetated patch size
Description: Median vegetated patch size
Evaluation: Higher median vegetated patch size, enhanced green 
infrastructure
Data type: Area-based
Formula:  Σ A1, A2, A3 … Avr /v   
     A
vr 
=  area of  vegetated land in redevelopment area r
     v  =  # of  vegetated patches
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Criterion: Stormwater infiltration
This measure identifies the amount of  impervious surfaces 
throughout the redevelopment area.
Measure: Impervious surface coverage
Description: Percent impervious surface within the redevelopment 
area
Evaluation: Higher percent impervious surface cover, lower 
stormwater infiltration
Data type: Area-based




)) + As]/ (Σ Ar  )] * 100
     A
l  
= Area of  land use l
     I
l  
= % imperviousness of  land use l 
    As  =  Area of  street segments
     Ar  =  Area in acres of  redevelopment area r
Note: This measure assumes that % imperviousness is the same 
for all land use areas of  the same type.  See Table S400 of  Smart 
Growth Index for Imperviousness Guidance (See Appendix).
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TITLEPart Two: The Alternatives
      This section presents the two alternative 
scenarios that will be compared for their ability to 
address the goals of brownscape redevelopment.  
The scenario comparison offers snapshots of how 
the two different plans would look and how land 
uses would be allocated. 
      Following the scenario comparison, an 
overview of the philosophies associated with 
each scenario is examined.  The first scenario 
represents the conventional approach to brownfields 
redevelopment.  Building on the policy approach 
favored by states and the Environmental Protection 
Agency, this scenario reflects the decisions 
that might be made by individual actors in the 
redevelopment process, responding to incentives 
associated with federal and state brownfields 
redevelopment programs.
      The second scenario represents one alternative 
to the traditional site-by-site approach that might 
be useful for addressing the goals of brownscape 
redevelopment.  This alternative recognizes 
that most brownscapes are situated within river 
or rail corridors.  This approach uses corridor-
based planning and design principles to guide the 
redevelopment of the brownscape.  
TITLEScenario Comparison
      Important differences exist between the two scenarios 
presented in this study.  These differences are shaped by distinctive 
philosophies of  land use and the guiding principles associated with 
these philosophies.  These guiding principles inform the way that 
land is allocated throughout the study area.  They shape how and 
where public access areas are sited and whether the inclusion of  
open space is valued. 
      The two plans differ not only on where land uses occur.  They 
also differ in the amount and proportion of  uses that are allocated 
to the study area in general.  The scenario details given on pages 48 
and 49 highlight the differences in the proportion of  land uses in 
each alternative.  The subsequent pages offer visual representations 
of  how land uses are allocated in the study area.  
      In addition to land use allocation and proportion, the guiding 
principles associated with each scenario lead to qualitative 
differences in the experience of  being in each environment.  These 
differences arise from each scenario’s density levels, road designs 
and waterfront treatment.  The three-dimensional simulations, 










      The site-by-site scenario simulates the likely decisions made by 
individual decision makers about which sites can be successfully 
developed from a financial perspective.
Guiding Principles
      The site-by-site scenario specifically values the flow of  private 
development dollars into the brownscape.  This scenario is guided 
by policies designed to engage the development community in 
the growth and change of  the brownscape.  This scenario was 
developed by researching projects that have been proposed within 
the study area.
Scenario Details
      The site-by-site scenario allocates 56 acres of  the redevelopment 
area to open space.  Land designated to residential uses makes up 
209 acres while land designated as commercial constitutes 386 acres 
of  the study area.  As in the corridor-based scenario, 318 acres 
of  the study area will remain as industrial land.  In the study area, 








      The corridor-based scenario uses ecological processes and 
human use patterns associated with natural and constructed 
corridors as the basis for planning and design.
Guiding Principles
      The corridor-based approach seeks to create and enhance key 
ecological processes and human use patterns that are characteristic 
of  corridors.  Ecological processes include the provision of  habitat, 
the filtration of  water and pollutants and hydrological and open 
space connectivity.  Human use patterns include the creation of  
places for people to occupy, the creation of  opportunities for 
movement of  people along the corridor and the enhancement of  
accessibility throughout the corridor.   
Scenario Details
      The corridor-based scenario allocates 263 acres of  the 
redevelopment area to open space, mainly along the waterfront.  
Land designated to residential uses makes up 114 acres, while land 
designated as commercial constitutes 315 acres of  the study area.  
Another 29 acres is designated as neighborhood center, where a mix 
of  commercial and residential land uses are combined with public 
access plazas.  As in the site-by-site scenario, 318 acres of  the study 
area will remain as industrial land, though in the corridor-based 
scenario, a proportion of  that industrial land will be designated to 
eco-industrial activities.  In the study area, 291 acres are publicly 
accessible.  
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TITLEScenario: Site-by-Site Decision Making
      At the city level, Philadelphia has created an incentive to 
encourage residential development.  The Board of  Revision 
of  Taxes is offering ten year real estate tax abatements for new 
construction or rehabilitation of  existing residential properties.1  
The abatement holds the property’s tax value at the pre-
development level for ten years.  A report by the Center City 
District in 2005 indicated that more than 8,000 new units had been 
added to the Center City district in the period from 2000 to 2005.2  
More than half  of  these new residents moved from the surrounding 
Philadelphia region.  In addition to the property tax abatement, 
developers have access to the Philadelphia Brownfields Revolving 
Loan Fund, which offers up to $300,000 loans at 2% interest for 
brownfields cleanup.3  The city also provides 100% funding of  
Phase 1 Environmental Assessments and 75% funding on Phase 2 
Environmental Assessments.
      At the state level, developers are offered liability protection 
through the state brownfields program and access to other loan 
programs for remediation activities.  These programs are structured 
similarly to those discussed previously in the section Brownfields 
Policy and Practice.  In addition to brownfields incentives, most 
of  the waterfront falls into the state of  Pennsylvania’s Keystone 
Opportunity Zones.  The Keystone Opportunity Zones are 
designated areas throughout the city where certified businesses 
can move and pay no business taxes until 2013.4  Depending on 
the development, the tax burden may be reduced to zero based 
on deductions, exemptions and abatements associated with state 
Corporate Net Income Taxes, Capital Stock & Foreign Franchise 
Tax, Personal Income Tax and Sales and Use Tax.  Local taxes that 
may also be reduced or eliminated include the Earned Income/Net 
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Profits Tax, Business Gross Receipts, Business Occupancy, Business 
Privilege & Mercantile Taxes, Local Real Property Tax and Sales and 
Use Tax.   
      Perhaps the biggest impact to development on the waterfront 
will come from the state in the form of  the recently established 
Pennsylvania Gaming Board.  Two casino proposals were approved 
in December by the Gaming Board.  These casinos will be sited 
in prominent locations on the waterfront in the northern and 
southern sections of  the study area.  Each of  these casinos is 
located within close proximity to residential neighborhoods.  The 
prospect of  these new commercial developments being developed 
along the waterfront has created a firestorm among residents in 
nearby communities who are challenging the siting process in court.  
Whether or not the casinos are built, the prospect of  this type of  
development will shape evolution of  the waterfront for decades.
Overview of Proposed Development
      The development that is proposed for the site-by-site decision 
making scenario is based on actual proposals for the study area.  
Many of  these proposals have already been approved and are in 
the development or pre-development phase.  Other proposals, 
such as the Sugar House and Foxwoods Casinos, are in a holding 
phase, pending the outcome of  court cases designed to block their 
development.  
      Beyond these likely developments in the study area, this scenario 
includes proposals that have not yet been approved but are in 
an exploratory phase.  Examples of  these types of  development 
include residential proposals that have not yet been approved and 
other casino proposals that have not yet been awarded a gaming 
license by the state, but that may receive such licenses in the future.
      Finally, this scenario reflects on development that has recently 
taken place in the study area.  In recent years, much big box 
commercial development has been added to the study area in 
response to the emerging tax incentives.  This big box development 
has been concentrated in the southern part of  the study area.  New 
developments of  this nature continue to be added to the study area.  
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Commercial Development
      Commercial development has been the first type of  
development to flourish on the waterfront since financial 
incentives for redevelopment along the waterfront were 
introduced in the late 1990’s.  Much of  this development has 
come in the form of  suburban-style big box stores in the 
southern part of  the study area.  Future development of  this 
type can be expected throughout the study area.
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The 44 story Trump Tower Philadelphia is slated to be built on the 
water, just north of the Ben Franklin Bridge.  
[Alesker and Dundon Architects. http://www.aleskerdundon.com]
Walled terraces will cascade 
down to the water’s edge at 
the new Trump Tower.  
[Alesker and Dundon Architects. 
http://www.aleskerdundon.com]
Residential Development
      Proposals for residential development along the waterfront 
have tended to come in the form of  high rise condominium towers.  
Two recent proposals of  this nature include Waterfront Square 
and Trump Towers Philadelphia, both located near the Northern 
Liberties neighborhood.  Two of  the towers have already been 
built at Waterfront Square, and Trump Towers is expected to be 
completed in 2009.
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Parts of the 30 story 
Waterfront Square 
project have already 
been built. 
[Copyright Isle of Capri and 




A spa will be located 
at the water’s edge.
[Copyright Isle of Capri 
and Wallace, Roberts 
and Todd. [http://
www.phillyskyline.com]











The Sugar House Casino will 
be located in the Northern 




      Proposals for waterfront casinos have been the most 
controversial developments suggested for the waterfront.  
Five proposals were submitted to the state gaming board for 
development along the waterfront.  Two of  these five proposals 
received state gaming licenses.  These include the Sugar House 
Casino in the northern part of  the study area and the Foxwoods 
casino in the southern portion.
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SCENARIO: CORRIDOR-BASED PLANNING & DESIGN
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      What interventions can help to restore ecological processes 
and human use patterns in brownfields corridors?  Can the goals 
of  brownscape redevelopment be addressed through a corridor-
based approach?  The following section looks more closely at these 
questions.  The concept of  the “corridor” was considered from the 
disciplines of  landscape ecology and human geography in order to 
gain a perspective on the ecological and cultural components of  
this type of  landscape.  Finally, principles of  ecological functioning 
and identified human use patterns associated with corridors will 
are developed as a basis for the planning and design of  brownfields 
corridor redevelopment. 
What is a Corridor?
Ecological Perspective
      Corridors perform important functions in the landscape that 
can and should be brought in to the design process.  Structurally, 
corridors are “strips that differ from their surroundings.”1  This 
spatial structure is predicted by the ecological functions of  river 
corridors, which include: 1) the provision of  habitat; 2) the 
movement of  materials; and 3) the filtering of  materials.2   
Cultural Studies Perspective
      From the perspective of  human geographers, a corridor is 
a “linear system of  urban places together with linking surface 
transport media.”3   These functions are: 1) the use of  water in 
industrial and domestic processes of  the city; 2) the movement of  
goods and people along the corridor itself; and 3) accessibility from 
dispersed points in the landscape.4
This “fish hotel” in Chicago is designed to provide shelter and food for fish in 
the Chicago River.
[http://www.wrdenvironmental.com]
Ecological Functioning of Corridors
      Based on the definition of  corridors given by the field of  
ecology, design and planning interventions that focus on ecological 
functioning include the provision of  habitat, filtration of  water and 
pollutants and hydrological and open space connectivity.
Provision of Habitat
      A primary ecological function of  corridors is the provision 
of  habitat.  When designing for habitat in the brownscape, many 
factors must be considered as part of  the planning process.  
Before addressing the space itself, the types of  species that will be 
associated with this habitat must be identified.  Because the urban 
conditions of  the brownscape are much different from pristine or 
naturalized areas, planners must also understand where and how 
habitats can be created in these conditions.  Finally, the mitigation 
of  the effects of  residual contamination on animal and plant species 
must be incorporated into the planning process. 
Filtration
      River and stream corridors act as filters in the landscape, 
trapping sediment, screening pollutants and allowing surface 
water to recharge into the ground.  In order for this process of  
filtration to be maintained in the urban brownscape, the elements 
of  the hydrologic system must remain intact.  In addition, new 
developments must incorporate interventions that manage 
stormwater.  Finally, remediation decisions must allow for the 
treatment of  contamination.    
Flow and Connectivity
      Corridors can be formed in many different ways.  Both natural 
river corridors or manmade rail corridors, they always indicate 
movement and flow.5  This structure is made up of  catchment areas, 
drainage areas, wetlands and shorelines.6  In order to maintain the 
ability for the watershed to function as a system, the connections 
between these elements must be maintained.  The interconnected 
nature of  corridors is what allows them to conduct energy and 
materials along its spine.  Similarly, the open space system will be 
enhanced through interconnection.  As “artifacts and fingerprints 
of  the ecological process itself ”7,  the hydrologic and open space 
system can guide the redevelopment of  the entire brownscape.
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Human Use Patterns of Corridors
      Design and planning interventions that address the patterns 
of  human use that are associated with corridors respond to the 
definition of  corridors given by the field of  cultural geography.  
Such interventions include the creation of  places for people to 
occupy, the creation of  opportunities for movement of  people 
along the corridor and the enhancement of  accessibility throughout 
the corridor.   
Occupation
      The first requirement of  a brownscape redevelopment plan that 
addresses the human use patterns of  a city is to create opportunities 
for people to re-occupy the corridor.  This means establishing the 
corridor as a recognizable district, building on the historic character 
of  the waterfront, creating opportunities for recreation and 
envisioning remediation schemes that allow people to interface with 
the remediation process.
Movement of People and Goods
      Not only should people be encouraged to re-occupy particular 
sites throughout the corridor, but they also should be able to move 
freely along and through it.  Opportunities can be created for people 
to travel on rivers or rail lines themselves.  Parallel corridors can also 
be created in the form of  greenway trail systems.  Finally, secondary 
corridors along perpendicular streams, roads and rail can be created 
to enhance movement of  people throughout the corridor.  
Accessibility
      Even if  settings are created for people to re-occupy the corridor 
and connections are established which allow people to move 
throughout the corridor, redevelopment will not reflect the needs 
of  human users of  corridors unless it is completely accessible to 
the city’s inhabitants.  In order to this, the corridor should not only 
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Public access to the waterfront assures that every resident of the city can 
enjoy this urban amenity.  Portland’s waterfront park system provides 
exceptional access to the water.
[http://www.portlandonline.com]
maintain connectivity within, but should also be well connected to 
surrounding neighborhoods and should afford public access to the 
river and the entire corridor.   
Goal: Reveal the river corridor as a natural and 
 cultural resource for all of the city’s   
 inhabitants
      •  Create a recognizable district
      •  Build on historic character
      •  Create opportunities for recreation
      •  Utilize the river or rail line
      •  Ensure public access to the river and the entire corridor
      •  Ensure that all development relates to the water itself
Goal: Expand the scale of interest to emphasize the  
 entire river system in addition to sites
      •  Strengthen the hydrologic system
      •  Enhance connectivity of the hydrologic and open space  
 system
      •  Establish a greenway system
      •  Enhance perpendicular corridors
      •  Create connections to surrounding neighborhoods
Goal: Emphasize long-term restoration of ecological  
 process and human use patterns over the  
 short-term use of sites
      •  Create urban habitats
      •  Mitigate contamination of habitat
      •  Use ecologically-based strategies to manage stormwater
      •  Use ecologically-based strategies to treat contamination
      •  Create opportunities for people to interface with and  
 learn from remediation activities
Overview of Proposed Design Interventions
      Looking at these six ecological processes and human use 
functions reveals particular interventions that can be used to help 
strengthen these functions.  These interventions can be used to 
address the particular goals of  brownscape redevelopment
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Mapping 
      After determining the key ecological and cultural functions 
associated with corridors, maps were prepared to identify the spatial 
representations of  these functions.  Inventory maps for ecological 
process include hydrology, wetlands, tree cover, parks, abandoned 
rail, streets, floodplains, active industrial sites, Superfund and 
Brownfields sites, historic streams, combined sewers, parking lots 
and pervious surfaces.  Maps that reveal human use patterns include 
areas of  vacancy, active industrial, Superfund and Brownfields sites, 
areas of  tourism, residential neighborhoods, commercial centers, 
major roads, proposed grenways, abandoned railroad, bike lanes, 
public land and 1840 public landings.
Revealing Patterns for the Corridor Functions
      For each function, a series of  maps were overlaid using GIS to 
determine the existing and potential spatial realms for that function.  
This overlay process suggests linkages, as well as points of  conflict 
between the spatial patterns represented on each map layer.  These 
emergent patterns are articulated in a new map that reveals the 
three ecological processes associated with corridors- habitat, 
filtration, ecological connectivity and the three human use patterns- 
occupation, movement of  people and goods and accessibility. 
Investigating Site Conditions 
Associated with Corridor Functions
      For each function, the three-dimensional qualities associated 
with points along the corridor were explored.  Images that revealed 
the character of  natural systems and vernacular approaches to city 
building were included, along with conditions of  disturbance.
Identifying Zones of  Richness
    Once synthesis maps for each of  these six corridor functions 
were developed, they were overlaid to identify key areas where 
multiple functions overlap, creating zones of  richness.  Within these 
zones, more detailed design solutions were developed, in order to 
suggest possible approaches to brownscape development. 
Analysis of the Corridor
urban 
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Waterfront Parkland
      •  Create opportunities for recreation
      •  Ensure public access to the river
      •  Enhance connectivity of  the hydrologic and open space system
      •  Create urban habitats
      •  Use ecologically-based strategies to manage stormwater and    
           treat contamination
      •  Create opportunities for people to interface with and learn 
           from contamination
Neighborhood Centers
      •  Create opportunities for recreation
      •  Ensure public access to the river
Green Streets
      •  Strengthen the hydrologic system
      •  Enhance connectivity of  the hydrologic and open space system
      •  Establish a greenway system
      •  Enhance perpendicular corridors
      •  Create connections to surrounding neighborhoods
Expansion of  City Grid Toward the Waterfront
      •  Create a recognizable district
      •  Ensure that all development relates to the water
      •  Enhance perpendicular corridors
      •  Create connections to surrounding neighborhoods
Waterfront Esplanade
      •  Create opportunities for recreation
      •  Ensure public access to the river and the entire corridor
      •  Establish a greenway system
      •  Enhance connectivity of  the open space system
      The summary of  corridor patterns from the 
analysis reveals realms where design interventons 
can occur within the corridor.  The five realms 
identified here will support the goals of  brownscape 
redevelopment by acting as the site for the associated 
interventions.
Realms for Design Interventions
runoff from 
esplanade flows 
into filtering berm 




salt marsh in 
protected cove formed 




      The land that is situated next to the water’s 
edge will be restored to allow the floodplain to 
carry out it’s ecological function of  filtration.  
By working with the existing bulkhead 
structures, new settings can be created for 
wildlife habitat.  The greenway system can be 
integrated into this restored land.
Associated Design Interventions
      •  Strengthen the hydrologic system
      •  Establish a greenway system
      •  Create urban habitats
      •  Use ecologically-based strategies to manage stormwater
      •  Ensure that all development  relates to the water itself
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Waterfront Parkland
Associated Design Interventions
      •  Create opportunities for recreation
      •  Ensure public access to the river and the entire corridor
      •  Strengthen the hydrologic system
      •  Enhance connectivity of the hydrologic and open space system
      •  Establish a greenway system
      •  Create urban habitats
      •  Use ecologically-based strategies to manage stormwater
      •  Ensure that all development  relates to the water itself
      This restored waterfront land can become a 
setting for new parkland for the eastern part of  
the city.  This space will become an important 
recreation area for adjacent communities.  It 
will also become an important place for urban 
environmental education activities to occur, 










      For waterfront redevelopment to be successful, connections 
between neighborhoods and the waterfront muct be strengthened.  
The existence of  I-95, which separates the waterfront from most 
neighborhoods, is particularly disruptive to these connections.  By 
creating plazas underneath the highway which can become settings 
for community activity, the elevated highway can act as a gateway to 
the waterfront rather than a barrier.
Associated Design Interventions
      •  Create a recognizable district
      •  Build on historic character
      •  Enhance perpendicular corridors
      •  Create connections to surrounding neighborhoods
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Neighborhood Centers
One story big box stores can be retrofitted to orient 
square footage vertically rather than horizontally.  These 
multi-story retail centers can be brought to the street to 
create a more urban shopping experience.  This will free 
up wetlands space in the area between the buildings and 
the water’s edge.  It will also allow a mix of uses other 
than retail to be incoporated into the commerical area.
      The city grid will be extended in a way that 
will enhance continuity between the waterfront 
and the rest of  Philadelphia.  This means that 
instead of  single use buildings, much of  the 
new development will incoporate a mix of  uses 
and generate a level of  pedestrian activity that 
does not currently exist on the waterfront.  In 
addition to their orientation to the street, these 










Above: The street grid will be enhanced and vacant 
or underutilized blocks will be filled in to connect the 
waterfront to the rest of the city and to create more space 
for wetlands restoration near the water’s edge.
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Associated Design Interventions
      •  Create a recognizable district
      •  Enhance perpendicular corridors
      •  Create connections to   
 surrounding neighborhoods
      •  Ensure that all development   
 relates to the water itself
Brownscape Redevelopment 5
TITLE
      Part Three of this research describes the results 
of the scenario analysis that was performed on 
the two alternatives.  A table is presented that 
summarizes the results of the study.  Each of the 
criteria are examined in detail and the implications 
of the findings for the success of the two 
alternatives are discussed.  The study concludes 
with a discussion about the value of alternative 
futures analysis for evaluating brownfields 
redevelopment plans.  
Part Three: Findings
RESULTS OF THE SCENARIO ANALYSIS
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(14.8% semi) 84.3% 455.2 ft. 5 per mile 50.0%
Goal 1: Reveal the landscape as a natural and cultural resource
Criterion: Access to resources Criterion: Internal accessibility Criterion: Views to river
Vegetative coverage Vegetated patch size Impervious surface coverage
Site-by-site 
decision making 3.7% 6.6 acres 80.0%
Corridor-based 
planning 21.7% 20.8 acres 61.7%
Goal 3: Emphasize long-term restoration of ecological processes 
  and cultural patterns over the short-term use of sites












decision making 5.3% .6 patches/acre 150 ft. 50.8% 7.7%
Corridor-based 
planning 24.3% . patches/acre 1154 ft. 80.0% 26.2%
Goal 2: Expand the scale of interest to emphasize the corridor system in addition to sites
Criterion: Open space pattern Criterion: Urban connectivity
Goal 1: Reveal the landscape as a 
     natural and cultural resource
Criterion: Access to natural and cultural resources
Share of  public land
      In the site-by-site scenario, 86 acres of  the 1073 parcelled acres 
are publicly accessible.  In the corridor-based scenario, 291 acres 
are publicly accessible.  Overall, 8.0% of  the redevelopment area is 
publicly accessible in the site-by site scenario and 26.8% of  the land 
in the corridor-based scenario is publicly accessible.
Riverside adjacency to public land
      In the site-by-site scenario, 12,986 feet or 29.0% of  the water’s 
edge is publicly accessible.  In the corridor-based scenario, 37,771 
feet, 84.3% of  the water’s edge is publicly accessible.  
Criterion: Internal accessibility
Average street segment length
      In the site-by-site scenario, the average street segment length 
is 490 feet.  In the corridor-based approach, it is 455 feet.  The 
standard city block size in Philadelphia is 400 feet, signifying that 
both of  these scenarios lengthen the typical block length.  
Intersection density
      The site-by-site scenariio contains 3.7 intersections per mile.  
The corridor-based scenario contains 5 intersections per mile.
Criterion: Views to river
Viewshed analysis
      The viewshed analyis was conducted from 80 potential 
viewpoints, which represent the approach from each perpendicular 






























































































































no view of  river
view of  river
viewpoints offered views to the river.  For the corridor-based 
analysis, 50.0% of  these viewpoints afforded views to the river.
Goal 2: Expand the scale of interest to   
             emphasize the corridor system in     
             addition to sites
Criterion: Open space pattern
Open space share
      In the site-by-site scenario, 56 acres of  the 1073 parcelled acres 
are dedicated to open space.  In the corridor-based scenario, 263 
acres is open space.  Overall, 5.3% of  the redevelopment area is 
dedicated to open space in the site-by-site scenario and 24.3% of  
The viewshed analysis revealed the viewpoints from where a 
view of the river could be seen with a 60% view cone.
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the land in the corridor-based scenario is dedicated to open space.  
In all of  Philadelphia County, 12.5% of  the land area is dedicated to 
open space.
Open space density
      In the site-by-site scenario, there are .6 patches of  open space 
per acre, while in the corridor-based scenario, there is .9 patches of  
open space per acre.
Open space connectivity
      In the site-by-site scenario, the average distance between open 
space patches is 1154 feet.  In the corridor-based scenario, the 
average distance between open space patches is 1950 feet.
Criterion: Urban connectivity
Connectivity to redevelopment area
      In the study area, 65 streets run perpendicular to the river.  Of  
these 65 streets, 33 in the site-by-site scenario connect to Columbus 
Boulevard, which represents the center of  the redevelopment.  
This means that 51.0% of  the streets connect.  In the corridor-
based scenario, 52 of  the 65 streets, or 80% connect to Columbus 
Boulevard.
Connectivity to water’s edge
      Of  the 65 streets, 5 of  the streets in the site-by-site scenario 
connect to the water’s edge directly or through a greenway 
connection.  This is 7.7% of  the streets.  In the corridor-based 
scenario, 17 of  the streets or 26.2%, connect to the water’s edge 
directly or through greenway connections.
Goal 3: Emphasize long-term restoration of 
ecological processes and cultural patterns 
over the short-term use of sites
Criterion: Green infrastructure
Vegetative coverage
      In the site-by-site scenario, 39 acres of  the 1073 parcelled acres 
contain vegetated cover.  In the corridor-based scenario, 235 acres is 
vegetated.  Overall, 3.7% of  the redevelopment area is dedicated to 
open space in the site-by site scenario and 21.7% of  the land in the 
corridor-based scenario is dedicated to open space.  
Vegetated patch size
      In the site-by-site scenario, the average vegetated patch size is 
6.6 acres.  In the corridor-based scenario, the average vegetated 
patch size is 20.8 acres.  
Criterion: Stormwater infiltration
Impervious surface coverage
      In the site-by-site scenario, 80.0% of  the redevelopment area 
contains impervious surfaces, where groundwater infiltrate.  In the 
corridor-based scenario, 61.7% of  the redevelopment area contains 
impervious surfaces. 
TITLEDISCUSSION
Significance of the Results
      The results of  the analysis suggest that substantial differences 
exist between the two scenarios in their ability to address the 
compounding concerns of  the brownscape.  In terms of  restoring 
and enhancing ecological processes and human use patterns 
associated with the larger brownscape, the corridor-based scenario 
represents a successful approach.  The difference between the 
scenarios in terms of  the amount and quality of  open space and 
public access areas, as well as connectivity to the rest of  the city, was 
substantial. 
Sustainability and community development are held up by 
policy makers and government officials as the primary values of  
brownfields redevelopment.  But the site-by-site decision making 
scenario highlights how such policy might be expressed through 
the conventional development process.  The results of  this analysis 
reveal that such development is not responsive to the ecological 
processes and human use patterns of  the corridors where these 
brownfields are concentrated.
This study however, is not tied to specific policy 
recommendations about exactly what quantitative value should be 
attached to each specific indicator.  For example, the analysis reveals 
that the site-by-site scenario would allocate 8.0% of  the study area 
to be publicly accessible, while the corridor-based scenario would 
allocate 26.8% of  the land as publicly accessible.  This indicates a 
substantial difference in public access between the two scenarios.  
      The question remains however, whether it would be feasible 
or most desirable for Philadelphians for 26.8% of  the land to be 
publicly accessible.  Publicly accessible land calls for a substantial 
level of  maintenence and oversight.  Philadelphians might be 
concerned about the costs of  maintaining such spaces.  They might 
also harbor concerns about crime in such an accessible site.  
      Similarly, the viewshed analysis reveals that by opening up land 
on the waterfront in the corridor-based plan, 25% more of  the 
viewpoints offered views of  the river than in the site-by-site plan.  
While more views to the river may be seen as more desirable to the 
populace, this involves a trade-off  where high-rise towers must be 
removed from the waterfront.  Philadelphians might find that they 
would give up some views to the river in exchange for the economic 
development potential that would be associated with more building 
projects on the waterfront.  
      The public land share and viewshed analysis examples represent 
indicators where a substantial difference between the scenarios 
was revealed.  Not all of  the indicators revealed such a decisive 
distinction.  For example, the average street segment length 
associated with the two scenarios differs by 45 feet.  In both cases,  
the average street segment length exceeds the standard block length 
for the City of  Philadelphia.  The costs associated with building new 
road connections in the corridor-based scenario might not be worth  
the modest increase in accessibility that would stem from such an 
intervention.  In fact, 45 feet might not yield a noticeable difference 
in accessibility at all.      
Overall Value of the Scenario Analysis Process
      In reviewing the results of  the alternative scenario analysis, 
it is useful to consider the overall value of  this type of  process.  
Instead of  being an absolute portrait of  definitive future conditions, 
these scenarios make visible the range of  choices implicit in the 
redevelopment process.  Visible differences reveal themselves in a 
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way that helps to guide the public debate surrounding large scale 
redevelopment decision making. As a tool for exploring these 
choices, this methodology represents a straightforward approach 
that can be employed as part of  a community’s redevelopment 
decision making process.  
The two alternatives developed in this study represent two 
distinct directions for how development could proceed.  The results 
of  the analysis demonstrate the qualitative differences implicit in 
these scenarios.  These differences highlight important concerns 
that have been part of  the city’s debate over the future of  their 
waterfront.  How much access should people have to the water?  
Which option is more desirable to residents who live in nearby 
neighborhoods?  The alternative futures process helps to facilitate 
discussion of  such issues.  
Feasibility of Implementing a Scenario Analysis 
Process
      This scenario analysis process represents a straightforward 
methodology for considering a range of  redevelopment choices 
that could easily be employed by local governments or community 
groups.  The scenarios could be generated using existing proposals, 
such as the site-by-site scenario in this study, or by individual 
designers as in the corridor-based scenario.  More preferably, 
a community participation process could be used to generate 
alternative scenarios.  
      For the computation of  the data, an analyst with a moderate 
level of  GIS fluency would be able to carry out the operations.  The 
data came from readily available sources that can be accessed in 
most municipalities.  The measures that were used in this study can 
be easily computed using GIS software by someone with experience 
using Spatial Analyst extensions in ArcGIS. 
In terms of  exploring the range of  options, the alternative 
scenarios analysis process can be made richer through the development 
of  a greater range of  realistic alternatives than was possible through this 
particular study.          
Additional Considerations
Measuring the Remediation Potential of  the Scenarios
Because this study sought to analyze the scenarios for their ability 
to address the goals of  brownscape redevelopment, the financial 
considerations of  redevelopment were not analyzed.  When we quantify the 
value of  landscape processes for citizens and local governments, however, 
it is clear that corridor-based decision making may actually promote 
economic development goals rather than detract from them.  One way that 
the landscape may be valued is to focus on the economic benefits of  open 
space.  As open space within a metropolitan region decreases, the value of  
the remaining open space increases.1   Benefits of  open space to citizens 
include enhancement of  surrounding property values; potential production 
value through urban forestry or urban agriculture; natural systems value 
stemming from groundwater recharge, climate moderation, flood control 
and water pollution abatement; use and nonuse value, such as recreational 
opportunities and scenic viewshed preservation; and intangible value 
associated with place attachment.2  
The benefits to local economies from open space go beyond the 
benefits for individual citizens.  For example, open space and the creation 
of  green infrastructure can also generate new business opportunities 
for a city from tourism and recreational activities.  These new business 
opportunities generate jobs and increase tax revenues.3
 On the other hand, the added infrastructure and services associated 
with new residential development may actually cost local governments more 
than the marginal increase in property tax revenues from this development.  
Preserving open space or clustering development may be fiscally preferable 
to development of  that land.  In fact, the development of  open space often 
falls above the break-even line in a fiscal impact analysis.4  
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In Philadelphia in particular, development of  the 1,294 acre 
Pennypack Park, which lies northeast of  the study area, increased 
surrounding real estate values by $3,391,000  This means that each 
acre of  parkland generated $2,600 in increased value to surrounding 
properties.5   Applying this figure to the corridor-based scenario, 
adjusting for inflation, the 263 acres of  open space parkland would 
generate $1,446,500 in added value to the surrounding residential 
neighborhoods.  This enhancement value can be contrasted with the 
costs associated with providing services to a large number of  new 
residential units that will not be contributing property tax for ten 
years.
Measuring the Remediation Potential of  the Scenarios
      Another important measure that was beyond the scope of  
this study is the potential for each scenario to eliminate or reduce 
contamination.  In general, it will be difficult to generate a model 
to analyze these conditions until a Phase 1 Environmental Site 
Assessment is completed.  This assessment generates a picture of  
the degree and nature of  contamination that exists on a site through 
an examination of  historical conditions and soil sampling.6    
      Phase 1 Site Assessments are not initiated until a developer 
makes plans to develop a particular parcel.  Such assessments are 
conducted in relation to that parcel rather than throughout the 
brownscape.7  Assessing an entire brownscape is unlikely to occur 
for several reasons.  Such assessments are very expensive.  It is 
unclear who would pay for such a study other than a development 
entity with an interest in the development potential of  that land.  
      Without knowing the existing conditions of  contamination on 
a site, it is impossible to understand what technologies will need to 
be employed to clean up that site and in turn, how well that site may 
eventually be remediated.8  Until more landscape-based processes 
for site characterization and cleanup are established as acceptable 
practices in the environmental sciences, a risk-based approach to 
remediation will continue to be employed.
Visual Preference
      In this study, many images were developed to articulate 
the differences between the two scenarios.  Any observer of  
this study might reasonably generate their own preferences for 
aspects of  these particular approaches.  Such preferences could be 
systematically analyzed as part of  the analysis process.  By showing 
such images to groups of  individual observers, patterns will emerge 
that reveal the group preferences for one scenario or the other.  A 
visual preference study was outside the scope of  this particular 
analysis, but it could be reasonably integrated into future studies. 
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